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During the pre1imha.q design of a low-current-level, ion - secondarg- 

: c y  ' 1  electron sc in t i l l a t ion  detector sirnib t o  that  described by W~J-  and 

2 ' 7 Krebs e t  al , it w a s  decided t o  investigate the internally generated noise L.' 
pulse spectrum i n  the 60978 photomultiplier, Since the  photomultiplier is 

t o  be used at  room temperature, a cesium antinoraide (SbCs) photocathode was 

selected in  preference t o  a more sensitive SbCsO photocathode i n  order t o  

improve the signal-to-noise ratio,  Table I is a comparison of the speci- 

f i c a t i o n ~ ~  of the two photocathodes a t  25' C and was the basis of the selec- 

t ion  of the 60978. 

TABLE I 

The photomultiplier was operated with a pounaed photocathode and was 

supplied by a voltage divider chain consisting of eleven 1-megohm res i s tors  

and one 2-megohom res i s tor  between the photocathode and the first dynode. 

The signal that was developed across the  1 O O h i l o b m  anode load res i s tor  

and the associated capacity we,s p r e q l i f i e d  by a stacked cathode follower. 
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corresponds t o  3.5-+0,5fi0-14 coul&s an the input capacity. 

arises primarily from the inaccuracy in the photomultiplier g~ in .  

The error 

The observed rate of 24,000 photoelectrons per minute (400/sec) corn- 

pres favorably w i t h  that calculated fram estimates of the thermionic 

emission density and the effective phwtocathode ares3. The m e m e n t  

was not expected slnce other investigators4 have traced a large fractian 

of the photonniltiplier noise at these charge levels t o  r e g i a  other than 

the actual photocathode, This effect of a large percentage of addi t imal  

noise abme that due t o  the actual photocathode seems t o  'be predominant 

i n  photomultipliers whose photocathodes and dynodes are sensitized by t he  

addition of oxygen, Since additional o m  w a s  not present in the SbCs 

photocathode and dynode structure of the 6097S, the agreement is not too 

unreasomLble. 

From the data presented in figure 1, the value of the mean secondary 

electron yield per incident ion, and the canversion efficiency of the 

scint i l la tor ,  estimates can be made of the detection efficiency and l i m i t -  

ing values of ion currents, which are measurable by the ion - secondmy- 

electron scint i l la t ion technique, 

It is also interesting to speculate as t o  the plqmical significance of 

the two population group of electrons t h a t  may be interpreted as existing 

by the  two l inear portions of the data shown i n  figure 1. Whether these 

t w o  regions re f lec t  i n  lime way the s t a t i s t i c s  involved i n  the secandarg 

multiplication process a t  the first dynode is questionable a t  t h i s  t i m e ,  

If, however, the decay constant ~fmm the lower line is computed, a value 

of 3.6 electrons is  obtained; this value i s  not too unreasonable fo r  the 
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Figure 1. - Noise chaxacteristic of the 60978 at 930 volts overall, after 
stabilization occurs. Room temperature, 2 3 O  C. 


